Background: Low back pain is a significant health problem condition due to high prevalence among the general population. Emotions and physical factors are believed to play a role in chronic low back pain. Kinesiophobia is one of the most extreme forms of fear of pain due to movement or re-injury. The purpose of this study was to investigate the association between kinesiophobia and pain intensity, disability and quality of life in people with chronic low back pain. Methods: The study included 132 individuals with chronic back pain, with ages between 18 and 65 years old. Kinesiophobia was assessed using the Tampa Scale of Kinesiophobia, pain intensity was measured using the Numeric Rating Scale with a cut-off more than 3 for inclusion in the study, disability was assessed using the Roland Morris questionnaire, quality of pain was assessed using the McGill questionnaire, and quality of life was assessed using the Quality of Life questionnaire SF-36. Results: The results are statistically significant, but with weak associations were found between kinesiophobia and pain intensity (r = 0.187), quality of pain (sensory, r = 0.266; affective, r = − 0.174; and total r = 0.275), disability (r = 0.399) and physical quality of life (emotional r = − 0.414). Conclusion: Kinesiophobia is an important outcome to assess in patients with chronic low back pain. The results suggest that correlations between kinesiophobia and disability and quality of life are statistically significant.
Background
Nonspecific low back pain (LBP) refers to pain and discomfort localized in the lumbosacral region, with or without radiating leg pain. The patient often show pain between the costal margins and the inferior gluteal folds, and it is usually accompanied by painful limitation of movement [1] . The prevalence of low back pain in the general population is reported to be up to 18%, increasing to 31% of the population reporting low back pain in the last 30 days, 38% in the last 12 months, and 39% at any point in life [2] . A prognosis of low back pain is directly related to the duration of the symptoms [3] [4] [5] .
It is estimated that 73.3% of patients with chronic low back pain suffer from depression [6, 7] . In addition, psychosocial factors (e.g. anxiety, fear, stress, somatization, and socioeconomic problems) have negative impacts on patients with chronic low back pain. One psychological factor that has received much attention in the case of chronic pain is fear in association with disability, related to the intensity and persistence of pain [8] . Kinesiophobia is one of the most extreme forms of fear of pain due to movement or re-injury [9, 10] .
According to cognitive-behavioral models such as fear-avoidance [11] , painful experiences can cause a fear of movement and injury in certain individuals, which often leads to behavioral agitation and, in the long-run, depression, and increased levels of functional disability. Furthermore, fear avoidance beliefs and kinesiophobia are relevant factors regarding chronic pain complaints in the general population. Therefore, it is necessary to develop strategies for prevention so that kinesiophobia does not development in patients with low back pain [11] . For low back pain, these prevention initiatives would change in beliefs and attitudes about low back pain [12, 13] once the impact on patients' fear of movement about biomechanics to protect the spinal structures has not been well defined [14] .
Therefore, the objective of this study was to evaluate kinesiophobia, pain, and functional disability in patients with chronic low back pain and to determine if there are associations of kinesiophobia with any of the measures.
Methods
This cross-sectional study involved 132 patients with chronic nonspecific low back pain and was approved by the ethics committee of the xxxxxxxxxxxxxx (Protocol XXXXX). We contacted the participants using study flyers, newspaper advertisements, and a list of patients with low back pain at the Specialized Rehabilitation Center. All the participants were confirmed as having chronic nonspecific low back pain, as diagnosed by an orthopedist through a detailed evaluation and imaging (x-ray), to exclude associated diseases. After the evaluation by a physician, the participants were contacted the patients by phone and invited to participate in the study. Participants gave their informed consent before participation. A blind evaluator, a physiotherapist who was trained to evaluate kinesiophobia, pain intensity, functional disability, quality of pain and quality of life, assessed the participants.
The inclusion criteria were: nonspecific chronic low back pain for more than 3 months, an age between 18 and 65 years old, and a minimum pain intensity score of 3 on the Numerical Rating Scale (NRS) [15] . Subjects who had any history of malignancy or spinal fracture, had undergone any surgical procedure in the previous 6 months, had orthopedic or neurological diseases affecting ambulation, or did not understand written and spoken Portuguese were excluded from the study. All the instruments used to assess the outcome measures had previously been translated and adapted to Brazilian-Portuguese versions, and had adequate psychometrical properties [16] [17] [18] [19] [20] .
Kinesiophobia was assessed using the Tampa Scale of Kinesiophobia, which it was developed to measure the fear of movement due to chronic low back pain. It is a self-report questionnaire of 17 items, and it was used to assess the kinesiophobia of the subjects. Each question has four response options (strongly disagree, disagree, agree, or strongly agree) with scores ranging from 1 to 4 points, respectively. The total score is calculated after inversion of the individual scores of items 4, 8, 12, and 16. The total score ranges between 17 and 68. Increased scores reflect an increased fear of movement [18] . Vlaeyen et al. defined a cut off score of 37 as a high degree of kinesiophobia [21] .
Pain intensity was assessed using the numeric pain rating scale (NPRS). This is an 11-point numeric pain scale, ranging from 0 to 10, on which 0 indicates "no pain" and 10 the "worst possible pain" at the time of the assessment [22] .
Quality of pain was assessed using the McGill Pain Questionnaire, a multidimensional assessment of pain. It consists of 77 descriptors of the quantity and quality of pain, grouped into four major domains: sensory, affective, evaluative, and miscellaneous. The domains have 20 sub-domains represented by words that qualify the feelings of pain of a subject, for which intensity values, on a scale of 1 to 5, are assigned. The questionnaire is used to describe the pain experienced by a subjects and the score is the sum of the aggregate values. Maximum scores for each domain are: sensory = 41, affective = 14, evaluative = 5, and miscellaneous = 17, with a total possible score of = 77. The index of the pain assessment of each domain is the sum of the scores of the sub-domains, and each option chosen in domain in questionnaire for represented the pain was the maximum score for each category [17] .
Quality of life was assessed using the Short Form Health Survey Questionnaire SF36 to assess health related qualify of life. The Sf36 consists of 36 questions, grouped in eight domains: vitality (4 items), physical functioning (10 items), bodily pain (2 items), general health (5 items), physical role limitation (2 items), emotional role limitation (3 items), social functioning (2 items), and mental health (5 items). For each section, the score ranges from 0 to 100, and higher scores reflect better quality of life. In is study, the focus was on the physical and emotional role limitation domains [19] .
For disability, the Roland Morris Disability Questionnaire was used to assess functional disability due to low back pain. This questionnaire consists of 24 questions that focus on regular activities in daily living. Each affirmative answer is awarded 1 point and the final score is determined as the total number of points. Total scores range from 0 to 24, with higher scores reflecting increased disability. Scores above 14 indicate severe impairment [16] .
All analyses were conducted using SPSS version 22.0 (IBM Corporation, USA). One-way fixed effects analysis of variance (ANOVA) was used. A statistical power of 80% (1 β error probability) with an α error level probability of 0.05 was chosen to detect between-group differences in the primary outcome measures. A medium effect size of 0.35 was used. Thus, it was estimated the study needed a minimum number of 132 subjects.
In statistical analysis, mean ± standard deviation (SD) values were calculated for the quantitative variables and percentages were calculated for qualitative variables. Pearson correlation coefficients and a multiple linear regression model were used to analyze of the associations of the clinical variables (pain intensity, disability, quality of life and pain duration) with kinesiophobia. The following indices were used to rank the correlations: < 0.49 = low; 0.50-0.69 = good; > 0.7 = excellent [23] . Significance was accepted for values of p ≤ 0.05.
Results
This study evaluated 132 patients (40 males, 92 females) with chronic low back pain lasting on mean 43 months who reported a mean (SD) of pain and 43.9 (6.6) points of kinesiophobia. Table 1 shows the demographic characteristics the population of is study, and their self-reported levels of kinesiophobia, pain intensity, disability and quality of life.
The Table 2 shows the associations between kinesiophobia and the clinical variables. Kinesiophobia correlated with pain intensity, disability, and physical and emotional roles limitation of quality of life. However, the correlations between kinesiophobia and physical role limitations and the duration of pain were not significant.
Similarly, when the kinesiophobia scores were adjusted for possible confounding variables, (duration of pain, pain intensity, quality of life and disability), no association with the severity of symptoms was observed, except for the emotional role limitation component of quality of life (Table 3) .
Discussion
The objectives of this study were to evaluate kinesiophobia, pain, and functional disability in patients with chronic low back pain and to determine if there were associations of kinesiophobia with the other measured variables. The patients of this study demonstrated weak but statistically significant associations of kinesiophobia with pain intensity, quality of pain, disability and quality of life in the emotional domain. However, there was no association with the duration of symptoms.
The patients of this study scored an average 43.9 points on the scale of kinesiophobia, which is considered a moderate level for patients with chronic nonspecific low back pain [12] . Furthermore, they had other symptoms such as high intensity of pain, low quality of pain and life, frequent use of drugs and another characteristic's. Although the correlations were weak, the results corroborate those of other studies [5, [24] [25] [26] , supporting the hypothesis that low back pain patients show a worsening prognosis due to the fear of moving, negative thoughts, and sick leave for low back pain.
Some authors [11, 25] have attempted to explain the exact mechanisms and factors related to chronic low back pain, and have reported that a model based on clinical signs and symptoms suggests that intensity and quality of pain are proportional to the extent of tissue injury, which eventually evolves into high levels of disability [27] . However, there is also evidence that the persistence of symptoms of pain cannot be explained by objective clinical findings; therefore, a specific approach based on a biomedical model may prove insufficient due to the complexity of factors that are related to low back pain (e.g. unhelpful beliefs, catastrophizing, maladaptive coping strategies, poor self-efficacy, and depression) [28] [29] [30] . It is our opinion that the present study presents weak but confirmatory evidence, that kinesiophobia and low back pain are associated.
According to the biopsychosocial model, some individuals with musculoskeletal pain develop a chronic pain syndrome, the "cognitive model of fear of movement/(re) injury" suggested by Vlaeyen [31] , which is based on fear of pain, or more specifically, the fear that physical activity may cause pain and/or recurrence of injury. Two opposing behavioral responses are postulated: 1) individuals choose to face pain in an attempt to improve, believing that the presence of pain does not justify the limitation of their functional activities, or 2) people maintain a fear of movement and believe that the activity is directly related to the presence of pain [32] .
According by Sions [27] , when beliefs and fear of movement are present in patients with low back pain, kinesiophobia must be considered in the management of patients with LBP. Patients need to be aware that pain may be misinterpreted as being more severe than it is, causing them to be excessively cautious in their actions, thereby causing disability. Our findings regarding kinesiophobia in patients with chronic LBP were significant statistically. The pain intensity and the quality of pain were high in our patients with low back pain and consequently, the emotional quality of life had decreased. The pain intensity and higher levels of kinesiophobia in our low back pain group may also have been associated with low quality of life.
This study was representative of the general population with low back pain in Brazil. A possible limitation of this study was that we did not investigate the relationships between functional outcome tests and kinesiophobia. Moreover, this was a cross-sectional study; therefore, it is not possible to establish causal relationships proving the existence of a temporal sequence between an exposure factor and the subsequent development of the disease. However, cross sectional studies could be carried out as the first step of a cohort study.
Conclusion
The results of the study of kinesiophobia levels was present, weak to moderate negative correlations existed between kinesiophobia and health-related quality of life at emotional, pain, disability. Even so, it is believed that the results can be useful in the scientific base of professionals Involved in clinical assessment and rehabilitation of people affected by low back pain and kinesiophobia.
Our findings indicate that the kinesiophobia is associated with pain intensity, disability, and quality of life and should be taken into consideration when planning preventive and curative physical therapy programs for patients with low back pain. 
